[The effect of modification of the carboxyl group in short D-arginine 2-containing enkephalin analogs on their affinity and selectivity for opiate receptors].
Radioreceptor binding assay using a membrane fraction from the rat brain was applied to study [D-Arg2, Leu5] enkephalin and two series of its analogues truncated at the C-terminus with a free or modified carboxyl group: tetra- and tripeptide amides and ethyl esters. The affinity to mu-specific opiate receptor subtype of the N-terminal [D-Arg2] tetrapeptide ethyl ester was 44 times as high as that of the tripeptide with a free carboxyl, and thus the ester retained up to 10% of leucine-enkephalin binding potency. However, a comparable esterification of the carboxyl group in the N-terminal [D-Arg2] tripeptide led to a 6-fold reduction in its affinity to mu-receptors. Consequently, identical modifications of the C-terminal carboxyl group in enkephalin analogues of various length can have completely different effects. Substitution of the natural glycine residue by D-arginine residue in position 2 of the enkephalin molecule truncated at the C-terminus increased the mu-receptor binding potency of the tetrapeptide, whereas its delta receptor binding potency declined by more than one order of magnitude. Simultaneous replacement of glycine2 by D-arginine2 and carboxyl amidation resulted in the short enkephalin analogue Tyr--D--Arg--Gly--Phe--NH2, whose affinity to mu receptors was four times as high as that of leucine--enkephalin, the tetrapeptide being 284 times more selective for the mu vs. delta opiate receptors.